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SPROCKET SET OF BICYCLE 

1. Field of the Invention : 

[0001] The present invention relates to a tooth contour structure for 
large sprocket set of bicycle, especially to a kind of unique auxiliary 
structure arranged on a large sprocket for a bicycle large sprocket set, by the 
guidance of a speed converter, when the chain is made to be engaged with 
different sprockets for proceeding the shifting motion, an auxiliary 
chaining-up is added to raise the shifting efficiency for a tooth contour 
i 10 structure for large sprocket set of bicycle. 
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2. Background of the Invention : 



^ [0002] Nowadays, all bicycles capable of proceeding multi-section 

U1 . speed changing evenly have been equipped with a large sprocket set rotated 
15 by a pedaling crank and arranged with a sprocket wheel set on the rear 
wheel. Wherein the large sprocket set is usually assembled by at piost 
three sprockets of different sizes, while the sprocket wheel set is then 
commonly assembled by at least five sprockets of different sizes. The 
connection and transmission between the large sprocket set and sprocket 
20 wheel are carried out by a chain, and matched with the control of front and 
rear speed converters, the chain is made to be shifted to and engaged with 
the sprockets of different sizes for the large sprocket set and sprocket wheel 
set to reach the purpose of speed changing for a bicycle. 

[0003] Since the difference for the tooth number between the larger 
25 sprocket and smaller sprocket of a bicycle large sprocket set is very large, so 
usually an appropriate device for chaining-up is needed to be arranged on 
the larger sprocket for making the chain be able to effectively be shifted-up 
from the smaller sprocket to larger sprocket accurately. Three methods are 
applied by prior arts for assisting chaining-up: the first kind of method is 
30 that by a structure of attached teeth, ,er^ manner of split and projected teeth, 
or a manner of attached rivets, during the procedure for shifting-up the chain, 
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the attached teeth, rivets, or spHt teeth may be used for holding the outer 
chain plate of the chain to make the chain be able to be raised up during the 
running procedure of the sprockets to reach the object of chaining-up and 
shifting-up. For example, U.S. Pat. No. 5,192,248 is then one example of 
5 them. However, since additional added material of different parts such as 
rivets etc. are needed for these kinds of structures of attached teeth or 
attached rivets and additional procedures are also needed for stamping and 
riveting, so obviously manufacturing procedures would be influenced and 
lots of manufacturing costs would be increased, and for the latter section of 
glO treatment of sprocket product (i.e. tempering or surface anode treatment), 
technique costs are also caused to increase because of the materials 
difference for the rivets or attached teeth with the sprockets or the influence 
of processing stress. Additionally, because the split teeth of the prior art 
further needs the method of forging for splitting, thinning, and sharpening 
nJl5 the teeth, not only a forge with high tonnage is needed for forging and the 
processing is more difficult, but also the usage life of the die applied for the 
P forging is shortened and its cost is higher, and the split teeth structure also 
would influence the part's strength for taking force and safety. 
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[0004] Furthermore, since the chain is alternatively comprised of an 
20 extemal and an internal chain pitch, so in the actual motion of shifting, there 
will be two different engaging states because of the different phases of 
engagement between the chain and sprockets, and that causes two different 
paths for shifting, and the only difference for two kinds of shifting path is 
the interchange between the extemal and internal chain pitch. When the 
25 auxiliary chaining-up structure of the aforementioned first prior art is facing 
this problem of two different kinds of chain shifting path, a set of attached 
teeth, attached rivets, or split teeth is additionally arranged at appropriate 
position of the different phases on the sprockets, when the chain can not 
successfully be shifted at the first teeth set because of inappropriate shifting 
30 path, the sprocket must continue to rotate for letting the chain be chained-up 
at the position of next set of attached teeth, attached rivets, or split teeth, but 
therefore shifting is caused to delay and the efficiency of shifting is lowered. 

[0005] The second auxiliary chaining-up structure for the prior arts is 
that several convex points structure is formed by manufacturing procedure 
35 of stamping on appropriate positions of the larger sprocket, and the function 
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of the convex points basically are completely same as that of the 
aforementioned riyets, which is also to raise the chain for auxiHary 
chaining-up, for example, the U.S. Pat. No. 5,413,534 is one of them. 
Although this convex points structure of the prior art may be manufactured 
5 by the stamping manufacturing procedure of lower cost, but its biggest 
shortcoming is that this kind of convex points structure is very easily 
occurred wearing-out phenomenon and caused the failure of shifting, so 
commonly it is adapted for second class products of low price. Since, 
when convex point is manufactured by stamping, the profile of the convex 
OlO point must be arc-shaped, so during the procedure of shifting and 
J chaining-up for the chain, when the chain is raised up by the outer chain 
^ plate butting against the convex point, while the chain bears larger load (i.e. 
p the bicycle is under the states of upper-hill or urgent speeding-up), the chain 
^ will be very easily glided off the convex point, when the chain is glided off, 
I 15 the convex point is caused to be worn out, and effect for raising up the chain 
S is fiirther worse, therefore the chain is caused to be glided off more easily, 
U and a bad circulation is become, and a fiirther improvement is needed. 

m 

O [0006] The third kind of auxiliary chaining-up structure for the prior art 

is that a "parallel moving tooth" structure with which central lines for front 

20 and rear tooth faces and tooth top all moving in parallel toward the smaller 
sprocket is formed by stamping several teeth of the larger sprocket in the 
direction toward the smaller sprocket to become a structure of auxiliary 
chaining-up for a chain. Although this kind of parallel moving teeth 
structure manufactured by stamping has the advantage of lower cost and 

25 may be theoretically adapted for two different kinds of shifting path for 
chain to raise the efficiency of shifting, but since the central lines for both 
front and rear tooth faces and tooth top of the parallel moving tooth (tooth 
thickness is about 1.8-2mm) are all moving in parallel toward the smaller 
sprocket a distance about 1 mm, when the internal chain pitch (its internal 

30 width is only about 2-2, 5mm) of the chain is engaged with the parallel 
moving tooth, a colliding noise probably would be generated between the 
chain plate of the internal chain pitch and the parallel moving tooth under a 
high speed running. And, in this parallel moving structure of the prior art, 
since the cross-sectional edge of the parallel moving tooth (tooth contour) 

35 traditionally must be formed into a R angle (round arc angle) structure of 
round arc shape instead of right angle edge because of the stamping 
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manufacturing procedure, and again in a traditional chain, a R angle (round 
arc angle) of round arc shape is formed at the edge of the side head portion 
of the chain plate for the extemal chain plate, and additionally, for this kind 
of parallel moving tooth of prior art for auxiliary chaining-up, when any 
5 kind of chain shifting path is under proceeding, the side head portion of the 
chain plate of the extemal chain plate for the chain is needed to "hold 
against" the edge of the tooth contour of the parallel moving tooth for 
raising up the chain and completing the chaining-up motion. However, 
since no matter whether the side head portion of the chain plate or the tooth 
p 10 contour of the parallel moving tooth are all round arc shape structure, so it is 
^ impossible to be inter-held-against with each other effectively, furthermore 
since the tension of the chain is concentrated on the contacting points 
between the chain plate side head and the parallel moving tooth because of 
p lever principle, the side head portion of the chain plate is further made to be 
^Jl5 easily glided off from the parallel tooth. Furthermore, since the position 
u for the parallel moving tooth to hold against the chain is relatively high (i.e., 
p the position for holding against the chain is almost at the tooth point), 
yi obviously, the higher is the holding against position, the greater is the 
g opportunity for falling down. Therefore, in actual operation, it is often 
20 happened that the chain plate side head falls down from the tooth contour to 
cause the failure situation of chaining-up (or shifting), especially when the 
chain is under the state of high load (or high tension), the probability for 
shifting failure is still relatively higher, therefore a ftirther improvement 
room is still existent. 
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SUMMARY OF THE INVENTION 



[0007] Therefore, the main object of the present invention is to address 
a bicycle large sprocket set teeth contour structure, which has both 
advantages of assisting the shifting job for two kinds of chain path and 
30 lower manufacturing cost by stamping manufacturing procedure to produce 
projection butting surface, and which ftirther may overcome the 
embarrassment situation of easily shifting failure for the parallel moving 
tooth structure of the prior art when a kind of chain is needed a tooth point 
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to raise itself for shifting path, and the shortcoming of easily generating 
noise during high speed operation. 



BRIEF DESCRIPTION OF THE DRAWINGS 

5 [0008] Fig. 1 is a preferable embodiment for the tooth contour structure 

for large sprocket set of bicycle of the present invention. 

Q [0009] Fig. 2 is an enlarged structure illustration for the characteristic 

^ tooth of the large sprocket set of the present invention. 



m 

0010] Fig. 3 is an illusteatfon for "A- A" sectional view in Fig. 2 of the 
S 10 present invention. 

™ fl^ [001 1] Fig. 4 is an illu§t£atil3fr^^ "B-B" sectional view in Fig. 2 of the 

H present invention. 

O 

H [0012] Fig. 5 is an illustration for the chaining-up embodiment of the 

yi. 

□ tooth contour structure for large sprocket set of bicycle of the present 
^^15 invention (the first kind of chain shifting-up path). 

[0013] Fig. 6 is a partially enlarged view for Fig. 5. 

[0014] Fig. 7 is an embodiment illustration of another kind of chain 
shifting-up path for the tooth contour structure for large sprocket set of 
bicycle of the present invention. 

20 [0015] Fig. 8 is another preferable embodiment for the tooth contour 

structure for large sprocket set of bicycle of the present invention. 




DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

25 [0016] Please refer to Fig. 1 and Fig. 2, which show the tooth contour 

structure for large sprocket set of bicycle, wherein the large sprocket set 1 is 
comprised of plural sprockets with different sizes, in this embodiment, only 
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two adjacent sprockets of which one is a smaller sprocket 2 and another is a 
larger sprocket 3 are addressed for description examples. When each 
sprocket for the larger sprocket set 1 is driven synchronically by a pedaling 
crank (not shown), the tooth contour structure for large sprocket set of 
bicycle of the present invention may facilitate the bicycle chain (no shown) 
shifted jfrom the smaller sprocket 2 up to the larger sprocket 3 under being 
dragged by a speed converter (not shown), a shifting motion may be 
proceeded on the position of tooth structure by the assistance for 
chaining-up of the tooth structure. 



-"'"'^ [0017] In each tooth on the larger sprocket 3, basically they may be 
approximately divided into a First to oth group 3 1 and a second tooth group 
32. Wherein large portion on the large sprocket 3 is belonged to the first 
tooth group 31 and is categorized to general tooth; at least one set of the 
second tooth group 32 is arranged on the large sprocket 3. Each set of the 
second tooth 32 all individually is comprised of at least three characteristic 
teeth, the three characteristic teeth along the direction of the chain's 
shifting-up are designated individually in sequence as a first characteristic 
tooth 321, a second characteristic tooth 322, and a third characteristic tooth 
323. 

[0018] The right side of the first characteristic tooth has a curve surface 
326, which is located at non- force-acting side when the sprocket 3 drives the 
chain 4 to rotate (i.e. the right side of the first characteristic tooth as shown 
in Fig. 2) and its circular measure is distinctly different fi^om that of the 
general first tooth group 31, the fiinction of this curve surface 326 will be 
described in detailed later. A recession 324 is also arranged at lower 
portion of the first characteristic tooth 321, and the recession 324 is 
extended to the bottom neighborhood of the front tooth, and it is preferably 
formed by stamping, in the mean time, please refer to Fig. 4. 

[0019] One thing is worthy of attentiop^-i^. a downwardly cutting 
ortion 328 is further arranged at lower^j^raof the curve surface 326, and a 
rojection surface 325 is also fiartjjefarranged at a tooth valley bottom edge 
between the first characteri^tkf^oth 321 and the second characteristic tooth 
322, these two structupe^play very important rolls on the present invention 
and will be desci>b€a latter. The cutting portion 328 is located between the 
curve surface<^6 and the top edge 3252 of the butting against surface 325. 
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The butting against surface 325 is formed into abutting against surface 325 
projecting out toward the smaller sprocket by i^ing partial materials when 
the large sprocket 3 is formed by stamping, and the curvature design of the 
top edge 3252 of the butting against surface 325 is formed in accordance 
with the bottom edge profile of the cha^ plate of the chain 4 shifting-up 
path and in match with the design of the shifting-up angle. The upper and 
lower dies of the butting against surfoce are designed as a smaller one and a 
large one by the stamping formation, and the top edge 3252 of the butting 
against surface 325 is stamped a^d formed into a slant angle 3251, which 
can be shown and referred in ?ig. 3. Additionally, at the side where the 
second characteristic tooth 322 is toward the third characteristic tooth 323 
(i.e. the non-force-acting sv&g where the second characteristic tooth of the 
sprocket 3 drives the chainrto rotate), a recessed tooth valley 327 structure is 
formed by deeply cutting in a predetermined curvature and depth, while the 
force-acting side of theM:hird characteristic tooth 323 (left side of the figure) 
is then kept with theyoriginal tooth arc curing line, and its ftmction will be 
described in detail Igfter. 



[0020] Please refer to Fig. 5 and Fig. 6, whe^n the Fig. 6 is a 
P \ i6haining-up embodiment illustration when the toojK contour structure for 
20 large sprocket set of bicycle of the present invention is in its first chain 
shifting-up path, and Fig. 6 is a partially enlarg^ view for the portion of the 
second tooth group in Fig. 5. In here, the SD-called first chain shifting-up 
path is referred to when the chain 4 are^^ained-up (shifted-up) from the 
smaller sprocket 2 to larger sprocket 3yme first chain pitch 41 of the chain 
25 41 is a wide chain pitch, and the posifion of outer chain plate of wide chain 
pitch (the first chain pitch 41) is >ust located at the position of the butting 
against surface 325. At this tbne, the recession 324 may facilitate the left 
side head end of the outer cham plate of the first chain pitch 41 to be further 
biased toward the larger sprocket 3 and an interference phenomenon won't 
30 be happened, and it is abo found from the figure that the bottom edge of the 
recession 324 is exte^ed along the shifting-up direction of the chain 4. 
Thereby, the outer onain plate of the first chain pitch 41 may be effectively 
biased toward th^larger sprocket 3 and therefore be butted against by the 
top edge 3252/of the butting against surface 325. At this time, since the 
35 cutting porti^ 328 is arranged at the lower end of the curve surface 326 and 
the left side end of the butting against surface 325, so the lower end of the 



outer chain plate for the first chain pitch 4 1 may be firmly bia^d toward and 
butted against the top edge 3252 of the butting against surface 3252 and 
completely without the worrisome of interference. Furth/ermore, since the 
curvature of the top edge 3252 for the butting agairist surface 325 is 
designed in accordance with the curvature of the bottom edge of the outer 
chain plate for the chain pitch 41 near its central portion profile and in match 
with the shifting-up angle (i.e. the contact between/the chain pitch 41 and 
top edge 3252 is "surface" contact and is not "point" contact). And 
additionally the top edge 3252 is shown as a state/of a slant angle 325 1 , so it 
will facilitate that as soon as the first chain pitch 41 is held against by the 
butting against surface 325, afterward when no matter how large is the load 
put on the chain 4, it all completely wonf t happen the phenomenon of 
loosening off. And, the curvature of the top edge 3252 for the butting 
against surface 325 may further guide the^hifting-up direction of the chain 4 
effectively to make the second chain pitch 42 (which is a narrow chain pitch) 
be biased toward and butted against me surface of the second characteristic 
tooth 322, but still not set onto the second characteristic tooth 322 yet. 
Until the next wide chain pitch, i.e( the third chain pitch 43, then it will be 
accurately set into (or engaged y^ith) the third characteristic tooth 323 to 
complete the shifting-up motioi/ for the chain 4. From here we kiiow'that 
by the design for the positicm of the butting against surface 325 anci the 
curvature of the top edge 32^, the chain 4 may be guided and appropriately 
adjusted with accurate pitdi to set onto the larger sprocket 3 to increase the 
probability and efficienc\/for successful shifting. Further, by the design of 
a recessed tooth volley^27 for the present invention, not only the left side 
end head (not numbered) won't be interfered with the second characteristic 
tooth 322, but also me third chain pitch 43 is made to be able to have a little 
tolerance of actionrto proceed some pitch adjustment for making the third 
chain pitch 43 be^asily set onto the third characteristic tooth 323. 




[0021] Please refer to Fig. 7, which is aja^mbodiment illustration for 
e present invention in the chain shifting^;>it^ath of the second kind. Here, 
the so-called chain shifting-up path oHne second kind is referred to all the 
chain pitches of Fig. 6 that move^iflparallel with a chain pitch, therefore, the 
chain pitch that is located aj,4lte butting against surface 325 will be a narrow 
chain pitch instead of^x^;^e chain pitch. As shown in the figure, the right 
side head end of^^^Ke first chain pitch 41 may be biased toward the larger 
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procket 3 and without generating interference because o/ the arrangement 
of the recession 324. The second chain pitch 42 (narrow chain pitch) is 
just located at the position of the butting against surface^325 and is difficult 
to be firmly held against by the top edge 3252 beca^ise the second chain 
5 pitch 42 is a narrow chain pitch. Relatively, since me third chain pitch 42 
is a wide chain pitch, so the left side head end (noynumbered) of the outer 
chain plate may be held against by the right half portion of the top edge 
3252 to facilitate the third chain pitch 43 (wide cbmin pitch) to be directly set 
into (engaged with) the second characteristic/tooth 322 (more early one 
10 tooth than the embodiment of the Fig. 6/ to complete the motion of 
^ shifting-up. Since the chain holding against position in the second chain 
shifting-up path and the tooth position kox completing the setting-into 
motion are all different to the chain shifting-up path of the second kind, so 
_ the design of chaining-up path and pitch/for the chain is made to be different, 
nj 15 Firstly, the curving circular measure ofirhe curve surface 326 designed in the 
1^ right side of the first characteristic t^oth 321 is designed in accordance with 
□ the moving curves when the left side head end of the outer chain plate for 
the third chain pitch 43 are butted against the top edge 3252 of the butting 
O against surface 325 from the top/o the bottom, and further in match with the 
20 cutting portion^Z8-of its loweyend, the left side head end of the outer chain 
plate for the third chain pitchr 43 won't have the interference phenomenon. 
The pitch change makes ther left side head end of the outer chain plate for 
the third chain pitch 43 i^ay be held against by the top edge 3252 of the 
butting against surface 3/^5, and the structure of the recessed tooth valley 
25 327 in the right side o^^the second characteristic tooth 322 again develops 
some function for adjusting the pitch to make the third chain pitch 43 be 
more easily set into ^ngaged with) the second characteristic tooth 322. 

[0022] In other embodiment described hereafter, since most part of the 
element is same as that of the aforementioned embodiments, so same or 
30 similar element will be referred to same number and name, and its function 
won't be described repetitiously, however, for the reference number of the 
element with different structure, an English number is additionally attached 
behind the original number in order to make difference. 

[0023] Please refer to Fig. 8, wjjietfis another preferable embodiment 
r the tooth contour structure fprlarge sprocket set of bicycle of the present 
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invention. The embodiment in Fig. 8 is substantially same as the 
aforementioned embodiment, i.e. a first characteristic tootii 321a5 a second 
characteristic tooth 322a, and a third characteristic tooth 3^3 are arranged in 
sequence on the larger sprocket 3a along the chain's ^ifting-up direction 
5 (i.e. reversing to the rotation direction of the sprocket)/ The right side and 
lower portion of the first characteristic tooth 321a/are also individually 
arranged with a curve surface 326 and a recession B24, The tooth volley 
bottom edge between the first and second charactemtic tooth similarly has a 
butting against surface 325 formed by stampiiig. The left side of the 
10 butting against surface 325 and the lower end/ of the curve surface 326 
^ similarly has a cutting portion 328. The rigm side tooth contour of the 
v| second characteristic tooth has been similariy possessed with a recessed 
tooth volley 327. The difference is thai the tooth tops of the first 
characteristic tooth 321a and (or) the secomd characteristic tooth 322a may 
^15 be cut off with a predetermined height /o become a shorter short tooth. 
y? The shorter first and (or) the second characteristic tooth 321a, 322a may 
help to avoid the generation of interference during chain's shifting-up. For 
example, when the chain is chained/ip as in aforementioned shifting-up 
path of second kind, the third chaiiypitch (wide chain pitch, not shown in 
20 this figure) will be directly set imo the second characteristic tooth 3221, 
since during the procedure that thS left end head of the outer chain plate for 
the third chain pitch is held agamst the right side end of the butting against 
surface 325 in moving from th^top to the bottom (actually it is the rotation 
of the sprockets), although th/ curve surface 325 in the right side of the first 
25 characteristic tooth 321 has me function for avoiding the left end head of the 
external cliain plate for th^ third chain pitch from interfering with the first 
characteristic tooth 321, /but in order to avoid the abrupt occurrence of 
phenomenon of load dkange or swing for the chain during the shifting 
procedure and the thir^ chain pitch is caused to be interfered with the tooth 
30 top of the first characteristic tooth. Therefore, in this preferable 
embodiment, the fipt characteristic tooth 321a is specially designed as a 
shorter short tooth |o avoid the occurrence of aforementioned situations. 

[0024] From the structure characteristics of the aforementioned 
embodiments for the present invention, the tooth contour structure for large 
35 sprocket set of bicycle of the present invention applies the design of three 
characteristic tooth 321, 322, 323 formed by the manufacturing procedure of 
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stamping, and in match with the structure features of projection surface 325, 
recession 324, cutting portion 328, and recessed tooth valley 327, etc. has 
following several advantages: 

[0025] 1. The tooth valley profile between the first draracteristic tooth 
321 and the second characteristic tooth 322 for the present invention is 
formed into a projection surface 325, and the top e^e 3252 of which is 
designed as being fulfilled with the curvature and/airection of the moving 
path for the chain 4 to provide the chain plate/^f the chain 4 with firm 
holding and smooth gliding for assistance foc/chaining-up, not only large 
angle method is not needed for "raising up" chain pitch for assistance for 
chaining-up, but also in the mean time, twp different kinds of chain shifting 
path are adapted for reaching the funeftion of "fixed-point shifting" and 
increasing the efficiency of shifting./ Additionally, the top edge 3252 is 
applied with the method of "surface^contact" instead of "point contact" for 
holding against the chain, and a design of slant angle 325 1 is added to assure 
the chain can not be loosened off and enlarge the load of the chain. The 
successful shifting probability under the two different kinds of chain's 
shifting path in present invemion is almost one hundred percentage, and the 
shifting efficiency is extremely high, in the mean time, the usage life of the 
butting against surface o^he present invention is greatly increased (because 
the number of loosening off for the chain is decreased, then the probability 
of wearing-out for tho^butting against surface 325 is lowered). 

[0026] 2. The cutting portion 328 of the pre^m invention is located 
etween the left end of the butting against surfac^25 and the lower side of 
the curve surface 326. It is not a recessive sKfrface formed by forging, but 
is formed by cutting together with the yetting procedure for the tooth 
contour, so additional manufacturing procedure is not needed and the cost is 
lowered, and this structure charactenstic is one emphasis of the present 
invention. Because the cutting pmtion 328 is just located at the left end of 
the butting against surface 32S<^hen in the shifting-up path of the first kind 
(as shown in Fig. 6), the/outer chain plate of the chain may be biased 
accurately against the unj^r portion of the butting against surface 325 at the 
position of the iguttiiyg portion 328 fa nd be held against thereof. If the 
position is formed^mito the recessed surface by forging instead of cutting, 
then not only additional forging procedure is needed and the cost of die 




equipment is higher, but also additional continuous toottf contour correction 
and thermal-treatment procedures are further neededVand while the outer 
chain plate of the chain can not be biased and swui^ accurately onto the 
middle upper portion of the cutting portion 328 andVcan not be held against 
5 thereof. In the same theory, in the present invemion, the butting against 
surface 325 is located at the tooth valley profile m stead of the positions of 
tooth top or the further lower portion of the todth valley and this is also a 
very important feature. If the projection surface is located at the tooth top, 
as the example for the parallel moving tooth smicture of the prior art, then it 
qIO will have many increased failure probabilitljes as the aforementioned chain 
^ being raised too high, and the shortcormng of easily generating noise 
^ because of the parallel moving tooth i/terfering with the chain during 
ff^ normal operation. If the projection swface is located on the sprockets 
p portion where is further below the tooth/ volley, then it will create a structure 
RJlS similar as the prior "convex point''./ Because there are factors that the 
L4 convex point profile edge has rourfd arc and the chain blocked by the 
2 sprocket is unable to be accurately biased against to the middle upper 
III portion of the convex point, duririg high load the aforementioned chain is 
caused to be easily loosened ofyto make a failure for shifting and a bad 
20 circulation result for the conv/x point being easily worn out would be 
caused. From these, it can pe proved that not only the design for the 
butting against surface 325 pf the present invention located at the tooth 
valley profile and matched With the cutting portion is completely different in 
structure from the parallel moving tooth and convex point for the prior arts, 
25 but also the efficiency is further greatly increased. 

[0027] 3. The cutting portion of the present invention (including the 
recessed tooth valley 327 and the cutting portion 328) all are located at 
non-force-acting side, and the tooth contour of the left side (pressured side) 
of each characteristic tooth is still kept the tooth contour curvature for 
30 general tooth, during the normal operation for the chain, the chain won't be 
suspended in the air, so the noise is quite low. 

[0028] 4. The present invention has arranged with the curve surface 326 
and the cutting portion 328 at the right side of the first characteristic tooth 
321, the recessed tooth valley between the first characteristic tooth 322 and 
35 the third characteristic tooth 321, and the recession 321 at the lower portion 
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of the first characteristic tooth, which not only can effectively avoid the 
occurrence of interference during the chain's chaining-up, but also parts 
further have the little adjustment for the pitch to reach the efficiency for 
accurately assistance for chaining-up. 

5 [0029] 5. All the aforementioned structure features for the present 

invention evenly don't need additional increased attached element or any 
manufacturing procedure, but may be totally involved into the 
manufacturing procedures for the original sprockets, so its manufacturing 
cost is extremely low, and the manufacturing technique is quite easy. 
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